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(57)Abstract: 

PROBLEM TO BE SOLVED: To depart a vehicle smartly 
when a mechanical pump driven by an engine and an electric 
pump driven by the electric power from a battery are 
provided. 

SOLUTION: In a vehicle, a controller 44 having such function 

45 that an engine 41 is automatically stopped after a 
prescribed delay term when a prescribed running condition is 
realized and the engine 41 is restarted when another 
prescribed running condition is realized, a mechanical pump 

46 driven by the engine 41 , an electric pump 47 driven by the 
electric power from a battery and the means 48 for supplying 
an oil pressure produced by these pumps 46, 47 to an 
automatic transmission 43 are provided. The controller 44 is 
provided with the function 49 for starting the operation of 
the electric pump 47 in the delay time. 
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* NOTICES * 

Japap Patent Office is not responsible for any ~2-0 o / - O l± j O 

damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An engine, the motor which rotates synchronizing with this engine, and the automatic 
transmission which transmits the output of an engine and a motor to a driving wheel, In the car 
equipped with the controller which has the function to make an engine restart when an engine is 
automatically stopped after a predetermined delay period when a predetermined service condition is 
satisfied, and another predetermined service condition is satisfied The mechanical pump driven with 
an engine, and the electric rotary pump driven with the power from a dc-battery, The car 
characterized by having a means to supply the oil pressure which these pumps generate to said 
automatic transmission, and equipping said controller with the function to make actuation of said 
electric rotary pump start within said delay time. 

[Claim 2] The car according to claim 1 characterized by forbidding a halt of an engine when it has a 
means to detect the oil pressure which said electric rotary pump generates and this detection oil 
pressure has not become beyond the predetermined value at the time of termination of said delay 
period. 

[Claim 3] The car according to claim 1 characterized by setting up the oil pressure desired value of 
said electric rotary pump according to an individual in a subsequent engine shutdown during said 
delay period, and making oil pressure desired value in a delay period into lowness from the oil 
pressure desired value under subsequent engine shutdown. 

[Claim 4] The car according to claim 3 characterized by setting up the oil pressure desired value in 
said delay period in the range which the oil pressure flattery delay when shifting during said 
subsequent engine shutdown from during said delay period does not produce greatly. 
[Claim 5] The car according to claim 3 characterized by changing the oil pressure desired value of 
the electric rotary pump under said delay period and said subsequent engine shutdown according to 
an oil temperature. 

[Claim 6] The car according to claim 1 characterized by changing a waiting period until it makes 
actuation of said electric rotary pump start according to an oil temperature. 

[Claim 7] The car of any one publication to claims 1-6 characterized by restricting the supply place 
of the oil pressure from said hydraulic-pressure-supply means to said automatic transmission to the 
element which is needed for car start of the automatic gear change inside of a plane. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the car which performs engine automatic-stay 

restart. 

[0002] 

[Description of the Prior Art] When a car stops temporarily by the waiting for a signal etc. during 
transit, an engine is stopped automatically, and when making it depart, it starts automatically again 
and there is a car equipped with the engine automatic-stay restart facility which aimed at the 
improvement of fuel consumption etc. by this (refer to JP,8-291 725.A). 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since it becomes impossible to perform 
hydraulic pressure supply to an automatic transmission when the mechanical pump driven with an 
engine performs hydraulic oil pressure supply to an automatic transmission when it will be in an 
engine shutdown condition by engine automatic stay When starting start actuation of preparing the 
electric rotary pump driven with a dc-battery, and getting into an accelerator pedal in the state of an 
engine shutdown besides a mechanical pump etc. is performed, After using this electric rotary pump, 
starting oil pressure and changing an advance clutch into the shift condition for start, there is a thing 
restart [ thing ] an engine automatically and it was made to start it (refer to JP,8-14076,A). 
[0004] However, since oil pressure does not immediately start even if it uses an electric rotary pump, 
it is directly influenced of the standup delay of the oil pressure of an electric rotary pump that the 
timing which uses an electric rotary pump is simultaneous with starting start actuation. That is, in 
making engine starting and start of a car perform, after the oil pressure of an electric rotary pump 
starts, a car cannot be started quickly. But if an engine is put into operation, without waiting for the 
standup of oil pressure, since conclusion of an advance clutch is inadequate, an engine will blow up 
greatly, and a torque shock will arise at the time of subsequent clutch conclusion. 
[0005] Then, this invention aims at enabling start of a quick car by holding, after it started actuation 
of an electric rotary pump and oil pressure has started within a delay period after the conditions of 
engine automatic stay are satisfied until it actually stops an engine. 
[0006] 

[Means for Solving the Problem] The motor 42 which rotates synchronizing with an engine 41 and 
this engine 41 as the 1st invention is shown in drawin g 10 , The automatic transmission 43 which 
transmits the output of an engine 41 and a motor 42 to a driving wheel, When a predetermined 
service condition is satisfied, an engine 41 is automatically stopped in the predetermined delay period 
DLY. In the car equipped with the controller 44 which has the function 45 to make an engine 41 
restart when another predetermined service condition is satisfied (in addition) The mechanical pump 
46 this drawing of whose is not what shows the connection condition of an engine, a motor, and a 
change gear and which is driven with an engine 41, It has the electric rotary pump 47 driven with the 
power from a dc-battery, and a means 48 to supply the oil pressure which these pumps 46 and 47 
generate to said automatic transmission 43, and said controller 44 is equipped with the function 49 to 
make actuation of said electric rotary pump 47 start within said delay time DLY. 
[0007] The 2nd invention is equipped with a means to detect the oil pressure which said electric 
rotary pump generates in the 1st invention, and when this detection oil pressure is not zero or more 
predetermined values Pt at the time of termination of said delay period, it forbids a halt of an engine. 
[0008] The 3rd invention sets up the oil pressure desired value of said electric rotary pump according 
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to an individual in a subsequent engine shutdown during said delay period in the 1st invention, and 
makes Iqwness oil pressure desired value Pt1 in a delay period from the oil pressure desired value 
Pt2 -under subsequent engine shutdown. 

[0009] The 4th invention sets up the oil pressure desired value Pt1 in said delay period in the range 
which the oil pressure flattery delay when shifting during said subsequent engine shutdown from 
during said delay period in the 3rd invention does not produce greatly. 

[0010] The 5th invention is set to the 3rd invention and changes the oil pressure desired value Pt1 
and Pt2 of the electric rotary pump under said delay period and said subsequent engine shutdown 
according to an oil temperature. 

[001 1] the 6th invention — the 1st invention — the waiting period Tp until it is and makes actuation 
of said electric rotary pump start is changed according to an oil temperature. 

[0012] The 7th invention restricts the supply place of the oil pressure from said hydraulic-pressure- 
supply means to said automatic transmission to the element (when the oil pressure room and 
automatic transmission of for example, an order ** clutch are CVT, it is a pulley oil pressure room) 
which is needed for car start of the automatic gear change inside of a plane in any one invention from 
the 1 st to the 6th. 
[0013] 

[Effect of the Invention] According to the 1st invention, when shifting to an engine shutdown 
condition, the oil pressure of an electric rotary pump takes action [ by ] to start actuation of an 
electric rotary pump during a delay period. That is, since the oil pressure of an electric rotary pump 
has started even if an engine and a mechanical pump stop by termination of a delay period, the oil 
pressure of a change gear is kept continuous. Therefore, even if starting start actuation of breaking 
in an accelerator pedal immediately after shifting to an engine shutdown condition is performed, an 
engine is immediately put into operation, and it becomes possible to connect an advance clutch and 
to start a car quickly, and the engine **** riser or torque shock by clutch conclusion delay do not 
arise. 

[0014] According to the 2nd invention, while the oil pressure of an electric rotary pump has not 
started at the time of termination of a delay period, an engine and a mechanical pump can stop, and 
the situation where the oil pressure of a change gear falls can be prevented. Even if starting start 
actuation is made immediately after termination of a delay period by this, by it, engine starting and 
clutch conclusion can be performed immediately. 

[0015] According to the 3rd invention, since the drive load of an electric rotary pump falls in the fall 
of the oil pressure desired value in a delay period, only the part can save power consumption. 
[0016] According to the 4th invention, since target oil pressure is immediately securable at the time 
of the shift to an engine shutdown condition, the car start nature immediately after the shift to an 
engine shutdown condition is securable. 

[0017] Since it is thought that the standup of the oil pressure of an electric rotary pump is early so 
that an oil temperature is high, according to the 5th invention, according to the situation of an oil 
temperature, the oil pressure desired value of an electric rotary pump can be set up low as much as 
possible, and power consumption can be saved as a result. 

[0018] Since according to the 6th invention actuation initiation timing of an electric rotary pump can 
be made late when [ that temperature is comparatively high ] the standup of oil pressure is early, the 
actuation period of an electric rotary pump decreases that much, and power consumption can be 
saved. 

[0019] According to the 7th invention, the leakage flow rate of the oil under engine shutdown is made 
to the minimum. As a result, the load of an electric rotary pump can be mitigated and power 
consumption can be mitigated. 
[0020] 

[Embodiment of the Invention] In drawin g 1 , 1 is an engine, 3 is a stepless automatic transmission, 
and a motor generator (motor) 2 is arranged among these. Rotation of an engine 1 or a motor 
generator 2 is transmitted to the driving wheel which is not illustrated through a drive shaft 7 from 
the stepless automatic transmission 3. 

[0021] In addition, as an engine 1, it can also have a diesel power plant besides a gasoline engine, and 
an owner stage automatic transmission with a torque converter and a start clutch can also be used 
instead of the stepless automatic transmission 3. 

[0022] The stepless automatic transmission 3 consists of metal belts 6 hung about between a torque 
converter 4, the pre-go-astern change-over device 5, and adjustable pulley 6a and 6b, and the 
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velocity ratio transmitted through the metal belt 6 changes by changing the pulley ratio of the 
adjustable pulleys 6a and 6b. The target change gear ratio of the stepless automatic transmission 3 is 
set up according to operational status, and the primary oil pressure and secondary oil pressure for 
driving the adjustable pulleys 6a and 6b are controlled in agreement with the change gear ratio this 
[ whose ] is the ratio of an actual input rotational frequency and an output rotational frequency. 
[0023] The pre-go-astern change-over device 5 reverses the direction of the output rotation in the 
time of advance and go-astern, and a torque converter 4 transmits input running torque to an output 
side through a fluid force, and it can permit a halt of rotation of output sides, such as the time of pole 
low-speed rotation of an input side. 

[0024] Said motor generator 2 is connected with the crankshaft of an engine 1 through direct 
connection or a belt, or a chain, and rotates synchronizing with an engine 1. A motor generator 2 
functions as a motor or a generator, and the function and rotational frequency, the amount of 
generations of electrical energy, etc. are controlled by the power control unit 12. 

[0025] When functioning as a generator that the current from a dc-battery 13 is supplied through the 
power control unit 12, and the transit energy of a car should be collected when functioning as a 
motor, in order that a motor generator 2 may compensate the output of an engine 1 and may put the 
engine 1 as a motor into operation, a dc-battery 13 is charged according to the current generated 
through the power control unit 1 2. 

[0026] Moreover, when stopping automatically and starting an engine after that at the time of a halt 
of a car etc., in order to make an engine 1 restart automatically, it has the automatic-stay restart 
controller 10, and actuation of an engine 1 is stopped at the time of a car halt, and an engine 1 is 
started by the motor generator 2 at the time of start. 

[0027] For this reason, the signal from an engine speed sensor 9, the brake sensor 11, the 
accelerator sensor 15, the shift position sensor 17 of the stepless automatic transmission 3, a speed 
sensor 18, etc. inputs into the automatic-stay restart controller 10, and automatic stay and starting 
are controlled based on these. 

[0028] A car is equipped with the mechanical pump driven with an engine, and the electric rotary 
pump driven with a dc-battery in order to perform hydraulic oil pressure supply to the stepless 
automatic transmission 3. 

[0029] If drawing 2 explains this, in this drawing, 21 is the mechanical pump connected with the 
torque converter 2, the pressure of the oil pressure which this mechanical pump 21 committed at the 
time of engine performance, and was generated will be regulated by the line pressure control valve 
22, and this oil pressure whose pressure was regulated will be supplied to the oil pressure room 24 of 
an order ** clutch through the hydraulic-pressure-supply path 23. 

[0030] Moreover, a latching valve 27 is infixed in the hydraulic-pressure-supply path 25 which opens 
a mechanical pump 21 and the pulley oil pressure room 26 of a stepless automatic transmission for 
free passage, and since this latching valve 27 is opened during engine actuation, said oil pressure 
whose pressure was regulated is supplied also to the pulley oil pressure room 26 of a stepless 
automatic transmission. In this case, it can prevent the oil pressure from a mechanical pump 21 
getting across to an electric rotary pump 14 by the check valve 28. 

[0031] On the other hand, an electric rotary pump 14 is driven with DC motor 29, and supplies need 
oil pressure to the oil pressure room 24 of an order ** clutch, and the pulley oil pressure room 26 of 
a stepless automatic transmission regardless of engine actuation. In this case, it can prevent the oil 
pressure from an electric rotary pump 14 getting across to the way of a mechanical pump 21 by 
intercepting a latching valve 27. 

[0032] In addition, 31 is a relief valve which will open if the discharge pressure of an electric rotary 
pump 14 exceeds default value, and returns oil to an electric rotary pump 14. 32 is a manual valve 
and has the function which misses the oil pressure of an advance clutch. 

[0033] You start actuation of an electric rotary pump 14 within a delay period after the conditions of 
engine automatic stay are satisfied so that an advance clutch can be concluded immediately and a 
car can be started until it stops an engine, and controlling the above-mentioned electric rotary pump 
14 also makes it hold, after oil pressure has started, when starting start actuation of breaking in an 
accelerator pedal in the state of an engine shutdown is performed by the automatic-stay restart 
controller 10. 

[0034] If this is explained using drawin g 3 and a car will be suspended to the timing of tO in an idle 
state, the conditions which stop an engine automatically by tO which is the timing of that car halt will 
be satisfied, and an engine will actually be suspended by t2 which is the timing to which the delay 
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period DLY passed from this tO. For this reason, the oil pressure of a mechanical pump falls and the 
timing of t2 becomes zero from the timing of t2 f although sufficient change gear oil pressure (Rhine 
oil' pressure of a change gear) is maintained by actuation of a mechanical pump. 

[0035] In this case, by the automatic - stay restart controller 10, actuation of an electric rotary pump 
is started to the timing t1 to which the waiting period Tp passed from tO which is initiation of the 
delay period DLY. In that case, the oil pressure desired value of an electric rotary pump is set as the 
lower value Pt1 during a delay period, and after the delay period DLY passes, it raises oil pressure 
desired value to the bigger value Pt2 than Pt1. And from the timing of t3 that starting start actuation 
was made after that, oil pressure desired value is raised to the still bigger value Pt3 than Pt2. 
[0036] Moreover, by the oil pressure fall of the mechanical pump from the timing t2 of an engine 
shutdown, since oil will flow backwards from an electric rotary pump to a mechanical pump when the 
way of the oil pressure which an electric rotary pump generates becomes high, in order to prevent 
this, a latching valve 27 is closed according to the oil pressure fall of a mechanical pump. 
[0037] A latching valve is opened while, suspending actuation of an electric rotary pump on the other 
hand to the timing of t4 of judging the oil pressure by the mechanical pump to be enough, since a 
mechanical pump will work and oil pressure will start, if an engine is restarted by starting start 
actuation. 

[0038] Next, these contents of control performed by the controller 10 are explained according to the 
following flow charts. 

[0039] First, drawin g 4 is for processing engine automatic-stay restart, and is performed for every 
(every [ for example, ] 10msec(s)) fixed time amount. 

[0040] At step 1, it sees whether they are the authorization conditions of an idle stop (automatic 
stay). Here, there are the following in idle stop authorization conditions. 

[0041] ** The charge condition (SOC) of a dc-battery should be in the predetermined range. 
[0042] ** Be in the range where engine cooling water temperature is proper (for example, after 
warming-up completion). 

[0043] While filling all of the two above-mentioned conditions, it judges that it is at the formation time 
of idle stop authorization conditions, and progresses to steps 2, 3, 4, 5, and 6, and the condition of 
the vehicle speed detected by the speed sensor 1 8 and the brake pedal detected by the brake 
sensor 11, the condition of the accelerator pedal detected by the accelerator sensor 15, an 
automatic-stay prohibition flag, and an engine speed are seen. ** ** automatic-stay prohibition flag 
with which it does not get into ** accelerator pedal which is vehicle speed =0 km/h, and with which it 
gets into ** brake pedal = although the monograph affair of ** which is 0 is materialized, when it is 
not an idle rotation region (for example, 800 or less rpm), end this processing as it is. In addition, 
about a setup of an automatic-stay prohibition flag, it mentions later by drawin g 5 . 
[0044] When fulfilling all the conditions of being ** idle rotation region in addition to the conditions of 
the above-mentioned **, **, **, and **, it progresses to step 7 and judges whether all the conditions 
of the above-mentioned **, **, **, **, and ** were satisfied for the first time from Flag FCOND (it 
initializes to 0). 

[0045] While being referred to as flag FCOND=1 at step 8 in order to go into engine halt processing 
(when materialized for the first time) when it is FCOND=0, a delay period (for example, delay time 
DLY) until it stops an engine is set up. About 2 seconds is set up as delay time DLY. 
[0046] At step 9, it sees whether it is under [ engine shutdown ] ******** f and if it is during an 
engine shutdown, this processing will be ended as it is. If Counter Td and the above-mentioned delay 
time DLY which measure the elapsed time after progressing to step 10 and setting up the above- 
mentioned delay time DLY from step 9 are compared and Counter Td exceeds delay time DLY when 
it is not during an engine shutdown, engine shutdown processing will be performed at step 12. In this 
processing, generating torque of a motor generator 2 is made into zero, for example, and the fuel 
injection of an engine 1 is suspended. In addition, what is necessary is just to use the timer built, for 
example in the controller 10 as the above-mentioned counter Td. 
[0047] On the other hand, when either of the conditions of the aforementioned 

** separates that is, a brake pedal is canceled, it gets into an accelerator pedal, or the cases at the 

time of the vehicle speed being no longer zero etc. are set to flag FCOND=0 at step 13. And it sees 

at step 14 whether it is under [ engine shutdown ] ********, and if it is during an engine shutdown, 

processing which progresses to step 15 and restarts an engine is performed. 

[0048] In addition, the value of the above-mentioned flag FCOND is saved at RAM. 

[0049] Drawin g 5 is for performing the prohibition judging of engine automatic stay, and is performed 
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for every (every [ for example, ] 10msec(s)) fixed time amount. 

[0050] tyhen idle stop authorization conditions are satisfied at step 21, the delay counter Td which 
also used drawin g 4 is read at step 22, and this is compared with the above-mentioned delay time 
DLY in step 23. 

[0051] Counter Td progresses to step 24 to the timing beyond delay time DLY, reads the real oil 
pressure which the electric rotary pump 14 detected by the sensor 33 (refer to drawin g 2 ) 
generates, and compares this with the predetermined value PtO at step 25. Here, the predetermined 
value PtO is a decision value for defining whether engine automatic stay is forbidden, and when real 
oil pressure is zero or less Pt, it is set to automatic-stay prohibition flag =1 at step 26 in order to 
forbid engine automatic stay. This flag = from 1 , in drawin g 4 , it cannot progress after step 6, 
therefore engine automatic stay is forbidden. 

[0052] By forbidding an engine shutdown, when the standups of the oil pressure of an electric rotary 
pump 14 are not zero or more predetermined values Pt at the time of termination of a delay period, 
an engine 1 and a mechanical pump 21 stop with the oil pressure of an electric rotary pump not 
started, and this avoids the situation where the oil pressure of a change gear falls. Even if start 
actuation is made immediately after termination of a delay period by this, it becomes possible to 
conclude the clutch immediately and to start a car promptly, the engine by clutch conclusion delay 
blows, and neither a riser nor a torque shock arises by it. 

[0053] On the other hand, since it is not necessary to forbid engine automatic stay when real oil 
pressure exceeds the predetermined value PtO, it progresses to step 27 and is referred to as 
automatic-stay prohibition flag =0. 

[0054] Drawin g 6 and drawin g 7 are for controlling an electric rotary pump 14, and also perform this 
for every (every [ for example, ] 10msec(s)) fixed time amount. 

[0055] In drawingj , the flag FCOND saved at RAM is seen at step 41. It progresses to step 42 at 
the time of FCOND=1, and sees whether it is during an engine shutdown. When it is not during an 
engine shutdown (that is, during a delay period or an automatic-stay prohibition flag = in one when 
being 1 of the cases), it progresses to step 43, and the operating state of an electric rotary pump 14 
is seen. 

[0056] When the electric rotary pump 14 is not operating, the delay counter Td which also used 
drawing _5 is read at step 44, and this is compared with the predetermined value Tp in step 45. Here, 
the predetermined value Tp defines the actuation standby time of an electric rotary pump 14. For this 
reason, if it progresses to step 46, an electric rotary pump is held to a non-operating state and Td 
exceeds Tp when Td is below Tp, it will judge that it became the actuation timing of an electric rotary 
pump, and it progresses to steps 47 and 48, the predetermined value Pt1 (Pt1> PtO) is set up as oil 
pressure desired value Pt of an electric rotary pump, and actuation of an electric rotary pump is 
started. And it will progress to steps 47 and 48 from step 43, and the oil pressure which an electric 
rotary pump generates by this is controlled to the predetermined value Pt1 until it consists of next 
time during an engine shutdown. 

[0057] Here, the predetermined value Pt1 which is the oil pressure desired value in a delay period is 
set up lowness rather than the predetermined value Pt2 (it mentions later just in the back) which is 
the oil pressure desired value under subsequent engine shutdown. Since the drive load of an electric 
rotary pump will fall if oil pressure desired value is set up lowness, only the part can save power 
consumption. Moreover, the car start nature immediately after the shift to an engine shutdown 
condition is also securable by determining the value of Pt1 within limits which target oil pressure can 
secure immediately at the time of the shift to a subsequent engine shutdown condition. 
[0058] In addition, a latching valve 27 is maintained at an open condition until a delay period expires 
(steps 42 and 49). 

[0059] Then, if it will be in an engine shutdown condition, after progressing to step 50 and setting up 
the predetermined value Pt2 (Pt2> Pt1) as oil pressure desired value Pt of an electric rotary pump 
from step 42, processing of step 51 is performed. Steps 50 and 51 will be repeated until starting start 
actuation is made from next time, and the oil pressure which an electric rotary pump generates by 
this is raised to the predetermined value Pt2. 

[0060] In addition, the latching valve 27 is closed at this time (steps 42 and 52). This is for the oil 
pressure of a mechanical pump falling by the engine shutdown, and preventing that oil flows 
backwards towards a mechanical pump from an electric rotary pump with the oil pressure fall of this 
mechanical pump. 

[0061] On the other hand, if set to flag FCOND=0, from step 41 of drawin g 6 . it will progress to step 
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53 of drawin g 7 , and will see whether it is under [ starting start ] ********. When it is [ starting ] 
under st^rt, after setting up the predetermined value Pt3 (Pt3> Pt2) as oil pressure desired value Pt 
of an electric rotary pump at step 54, processing of steps 55 and 56 is performed. Here, the 
predetermined value Pt3 is the oil pressure desired value at the time of starting start. Steps 54, 55, 
and 56 will be repeated until starting start actuation is completed from next time, and the oil pressure 
which an electric rotary pump generates by this is raised further to the predetermined value Pt3. 
[0062] On the other hand, when starting start actuation is completed and it is not [ starting ] under 
start, from step 53, it progresses to steps 57 and 58, an electric rotary pump is made into a non- 
operating state, and a latching valve 27 is opened. 

[0063] Although constant value is everywhere [ the above-mentioned actuation standby time Tp 
and ] sufficient as constant values PtO, Pt1, Pt2, and Pt3, it is asking by searching the table which 
makes the contents oil warm drawing 8 at that time of change gear oil, and drawin g 9 here. Because 
the standup of the oil pressure of an electric rotary pump is early, the value is made low, so that an 
oil temperature rises, so that an oil temperature rises. 

[0064] Here, the operation effectiveness of this operation gestalt is explained again with reference to 
drawin g 3 . 

[0065] With this operation gestalt, actuation of an electric rotary pump 14 is started by t1 in a delay 
period until it suspends an engine. Since required oil pressure is obtained with the mechanical pump 
21 during the delay period, originally the oil pressure by the electric rotary pump 14 is not required. 
Therefore, the oil pressure of the electric rotary pump 14 in a delay period is controlled by the 
smaller value Pt1 to be able to start the oil pressure of an electric rotary pump 14 quickly during the 
engine shutdown after delay period termination. Since the drive load of an electric rotary pump 14 
falls by this, only the part can save power consumption. 

[0066] Moreover, since the predetermined value Pt1 is decided in the range which the oil pressure 
flattery delay when shifting to a subsequent engine shutdown condition from during a delay period 
does not produce greatly, target oil pressure can be immediately secured at the time of the shift to 
an engine shutdown condition, and the car start nature immediately after the shift to an engine 
shutdown condition can be secured by this. 

[0067] If an engine is suspended by termination of a delay period, it starts with a sufficient response 
of the oil pressure of an electric rotary pump 14 to the predetermined value Pt2, and even if 
actuation of a mechanical pump is suspended by this in connection with an engine shutdown, the oil 
pressure of a change gear will settle down with a certain value, without falling greatly. 
[0068] And if starting start actuation is made in this condition, it will start with the sufficient 
response to Pt3 of a value with the oil pressure of an electric rotary pump still higher than the 
predetermined value Pt2. Since the oil pressure of a change gear exceeds need oil pressure (the 
minimum oil pressure required to tell an engine torque to a change gear, without making it blow up at 
an engine) and recovers it promptly to the value before an engine shutdown at this time (that is, the 
oil pressure of a change gear required at the time of starting re-start is secured in an instant), re- 
start of the car which concludes engine starting and an engine clutch smoothly quickly can be made 
to perform. 

[0069] Thus, according to this operation gestalt, since the condition of the oil pressure of a change 
gear not falling greatly during an engine shutdown, and starting re-being always easy to depart by 
starting the oil pressure of an electric rotary pump beforehand out of the delay period before shifting 
to an engine shutdown condition is maintained, starting re-start can be performed smoothly quickly. 



[Translation done.] 
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